Coal is expected to remain an important energy source to meet the world's growing energy demand. However, of all fossil fuels used for power plants, it has the highest greenhouse gas intensity per unit of electricity. As part of a climate change mitigation strategy coal-fired power plants are therefore particularly targeted for reduction of CO 2 emissions into the atmosphere. CCS (Carbon Capture and Storage) technology is considered to be one of the most effective and economical solutions to achieve this. PCC (Post-Combustion Capture) technology utilizing amine based liquid absorbents is expected to be one of the most promising CCS technologies to be applied to large scale coal-fired power plants in the future. However, conventional PCC technologies have a high energy consumption in the form of steam from the power station's steam cycle which is used for desorption of CO 2 from the amine absorbents. Whilst various advanced, energy efficient PCC systems have been developed, knowledge about the deterioration of the process performance and robustness of the process is still lacking. Further research is required for these systems to be stably operated on flue gases from actual coal-fired power plants, especially during long term operation.
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The PICA project is collaboration between CSIRO (Australian R&D organisation), IHI Corporation (Japanese technology provider), and AGL (power generator and retailer in Australia), supported by Brown Coal Innovation Australia (The name PICA is an acronym formed from PCC and the project partners IHI, CSIRO and AGL). The purpose of the project is the evaluation of two advanced amine absorbents and two advanced PCC process configurations in a new PCC system on flue gases from the AGL Loy Yang brown coal power plant in Victoria, Australia. The system will be assessed by examining the energy efficiency of those process configurations and the amount of CO 2 -removed. The project members have been collaborating since 2014. IHI, with technical support from CSIRO, has designed and constructed the pilot plant ("PICA pilot plant"), developing an advanced PCC process based on a combination of a new amine based liquid absorbent, a new process design and a new structured packing (gas/liquid contactor). The results from process modelling and preliminary laboratory research indicate that the process will give a reduction in the liquid absorbent regeneration energy requirement of nearly 40%, compared to a standard MEA based PCC process. Initial pilot plant evaluation was conducted in Japan in 2015 to examine the basic performances of the plant including confirmation of the targeted regeneration energy for the IHI absorbent and continuous day and night operation. Subsequently, the pilot plant was dismantled, packaged and transported to Australia, where it was assembled and connected to the AGL Loy Yang power plant in late 2015. Commissioning tests are currently (February 2016) underway. Figure 1 is an actual image of the PICA pilot plant located next to a flue gas duct in the power station. -A parametric study to determine minimum reboiler duty for the benchmark amine absorbent (monoethanolamine(MEA)) and the two advanced amine absorbents, namely, an IHI absorbent and a CSIRO absorbent -A parametric study for the two process configurations, the IHI advanced process and the socalled rich-split configuration pioneered by CSIRO for the two chosen absorbents -A long term pilot plant campaign for the two absorbents (5,000 hours for each) -Regular assessment of the performance and quality of the two absorbents in actual flue gas operation -On-line emission measurements with FTIR. The long duration of the experimental campaign will provide key knowledge about the performance of the process over time as well as providing information on the robustness of the absorbents, which is essential to enable large scale PCC projects.
In the presentation, we will report the results of parametric evaluation using MEA and IHI absorbent, as well as the progress of the long term evaluation in detail.
